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(57)Abstract: 

PROBLEM TO BE SOLVED:To provide a method of manufacturing a 
conductive pattern which forms a highly fine pattern in a simple process. « 
SOLUTION; The method comprises the steps oil preparing a substrate 3 
having a photocatalyst containing layer 2 and a base material; preparing a 
substrate 6 for a pattern forming body which has a property varying layer 
5 with the surface property varying by the action of the photocatalyst in 
the photocatalyst containing layer 2; forming a property varying pattern 9 
where the property varies on the property varying layer 5 by radiating 
energy 8 from a predetermined direction after the photocatalyst 
containing layer 2 and the property varying layer 5 are placed in contact 
with each other; adhering a metallic colloidal solution to the pattern 
shape by coating the metallic colloidal solution on the surface of the 
substrate 6 for forming the pattern thereon; and forming a conductive 
pattern 11 by solidifying the metallic colloidal solution adhering to the 
pattern shape of the varying property. 
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[0044] *%.mz£h.a . iMftmmkmz^t 
zktftif&x'h*). z nwa zwm hx^-mzvm^ 

[ 0 0 4 5 J ±IBW^3 8 fcim^ftWlZ&^Z i*. 

mmzm- h mkvmm t h *> <ox-h hztv 
^^•rsdt^tgt^o. ^mzm-mtiL^f-yim 

[0046] JJEW*E3 8*;fc«ft#«3 9K: 

[00473 JJEIMSR 3 8*^1^384 04W^ 
■*-4«J*fcA* 5 0 * PlkZ'fc 0 , ±isa<*0^«3 cM 

H»acm-4»«w* t 4 o • errc* 4 c t l 
*»€>-e#>4. 

[00481 4^, *«W»49W5«4 2 fciBttf* «£ ■} 

< ? - >-ffM# i: Sr 4 . -LffiSffchiC-Lf SS 
iitt^Ll £*"f 4 -I t lz X *) . SAKgrat? - ^ 

■c* 4 msiz. mxtzmmit' - >mim t-thzt 

[0049] 

[0050] a . mm&w-yBtiifcwsmiim 



[005 1 ] *%w<nm%W*f->&f&#<n$&kj3& 

tm®ttm&£xs±i&m$citmtftm-t2>£ o izm 
a Lfc«. BHfe<o*rti*»4>x*/p^- £bsmh-4 ^ t tc 

fcAian-f YmwL*mvc%ikxmw&>*5 , ->b-$& 
mmit^f-yBis.T.ntzii-t&ztwmt-t&ii 

[0052] t.tz*wn<?>mmi>^-yBim<r>wm 

ttSWUi**2 0 O/imlilTh'SrS i a tffll»S:*JV^TIE 
IE t^f*. W5g^(6]*^x^;l,^--2rB3|t-r4 ;tt 

?BXg t . ±IE»ttS5-f f ^ - > ^ ^ - U 

zgmtf v - vb$om t ft *rts i 1 2r wa t -r t 

[00533 ^Bjco^ttyN^-y^fr^jt^-jfi 

v ^x tt . ±ie^)««^Jnra»«i«iS8xstJ j: o\ 

[00543 *m\<nm^&*?->Bfm<nw&xm 

y* w$ ix4 . zw— ymmz^Lx^t^- 
mst&m&VL ■ m$m<rxmmtf^mk%:&<?)X\ 



!(9) 003-209340 (P2 0 0 3-2 0JL8 



[00 553 $ ty\,z. if%mza^X\t. WttSHfcflLt 

[ 0 0 5 6 3 ZcoX o ^J^SSWtt^-vJBsfc 
[00 57] iOWfcfcwai, *r» S«l±fc3feS4 

gft 4 ±tctt sac -f be 5 *^bSc ? tix % a > *9 - y mtiz 

#ffl*«6 k *VWt& (Ell ( a ) #BS. 3Ktt9l** 

[00 5 S 3 02 1 ( b ) J: ■$ !c s _i-S22££t 
&#3r«0ffl«1£ 3 k - 6 k £ , %i\ 

fceauta. £ ft & wtiiwf < 9 - ytfim 

( c ) fcjjrf J: o (c. «fttSCftfli5«ffitci*tBMt*« 
9*3 J; tmtt*SMfcf»K 1 0 k *^ =5r & ttttSHf < 9 - 

[ 0 0 5 9 3 $r*J* .KORL 3fe«4&-£*rJf 2 fcWttSMfc 
Jf 5 k (i, HI T\&5£iz9&m X o izMWZixX^ 

xim-t hm^com. it%m^m 2 nnmmwftm 

ffllzftft-f h «fc o fciEBS ixti coX'fo i X £> J: o . 
[00603 4*:, ±f2&*hf8«OHSIfti. JJEffCli? 
* h-?A7 7£ftLtii>CDX'fo&J)K '<%5&t&£ot,z1t 

Ztifzi>c?>&m^xl>£<. zv>t$&te. y*h^x? 
7Vtm^hZ b %< . £ffitcx*;l^H®a«- & - k 

[006 1 3 LTs ±IE/'C^-yJBjRf*tffla«6±*» 
^3H!ttt**JB«S«S:n-riS* , fi 1 *>ii (01 

( d > ) , mmizm&itffl&9 bft&*mmi& 1 o 

k it*:' - >^j£ttfflS1S 6 2r i k **T 

[00623 -f-LT. ±ie^'^->-ffM(*fflS1S6±(c 



ttVN-^->-}gfiE# 1 2 £f#!> i i: S . 
[00633Cl<Oi5 ^*^^m^N*^-^^* 
«0l8t*J6t=o^T . #ig45fci$NBfc:i&BJi-r *> . 

[00643 ( i ) ytfm^mmmmmxm 
^mzmftmm^mm&mmmj-mit. mm 

lH^-r § 1ST* s . 

[00653 c oxmxmk zix& wmttmmgte 

:^ac. 'J?%<bi>?mMttmbmtbS:1i 
[00663 (ftMi&trtra) *»«fcfflV^it63tjtt 

im$:^tzitz>£o%m!&.x'$>tL&. totzmzatii 
[00673 ^mza^xm^^ix^^MM^m 

f±, «itf±!EEIl (a) »n±K 

5k-T J: ^ tc, 1 ±lz%jm-&W§2W'*9-y±.lz 
mt& $ t <n>xh r> r t i v ^ . 
[ 0 0 6 S 3 i«0 £ 5 lc3fc84^#Jl£^-^#£^ 

^iv^-zmtthi&iz. y * h~?x.9&imiw< 

9 - ymt Sr -f h < . ^® (CSBW * i k t J: 

^ * ^ wtt sfl^« ^ - >- £ ® - k # § . 
[00693 z<7)mmmmmco^9-~y9u-mi. 
mzmfeztiz>i><oxii*wK mm?* hvvfy 
y < -jmiz£ o'nozt t^jmxh h . 

[0 07 0 3 iti, k«rttSMb«fc 
$ itT fc J; < , $ h tz ti , raj* s n & x ^df- 1, 

[00713 i<o«k 33t*«s*iraiK:*jtt6 . tm-th 
x o %-mii-9 yizKmzix&ftpmcrifmmmt. 
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[0072] *»HBr«ffl-r saenHKfc txts. 

ttfc LT»6#t*0litfZB'ft:f-^>' (T i 0 2 ) . St 
-fbffii'a (ZnO) . Bt-ft^X (Sn0 2 ) „ f^^S^*. 

hnyf)A (srTio 3 ) , mtfyy^y (W 
0 3 ) . St-fbtxv^. (Bi 2 o 3 ) , te£xmi\& 
(Fe 2 0 3 ) Sr^ffSClfc^Tt'. «I;H4>j&»fcS«L, 

t 1 m * tz\±2mv±*m& Lxm^hzb h . 

[00731 #26^*5 ivtli:, m\,z-mil^^>tK 

BJ-Cti v vfft. t & £ t S # , T1~?— -te'M 
W*B8MW*3 S 0 nmHTttS. 

(^mmm <«> ists-02 t«g7nm) , 
(«) isT-Ko 1 ) . immtimoTi-? 
-t'Sf^-r/;!/ (ss-ft^ (») sta-15 (t 

*3f4@ 1 2 n m ) ) mZmf&Z b WX'% h . 
[007 5] ^t^¥4@(i^N$v^Jh-'3te^RJE*^ 
JRWtCiSi ScOT'if t L < . ^WiflA 1 5 0 n mtITA ! 
jff * L < . 2 0 n ml;j.TcOftfmZ&im-f2> <7>#*l* £*f 

[0076] #$^fcfc»t&#ttd«**r«±» -tii t-fc 

[0077] mwr>&frb%hftmkttm<?>i%3i 

[ 0 0 7 S ] ?tfi4«£OAA^^-i.3tM^* ; frilO}gfi!c^ 

* t -f 4 £ fc A^r^T* 0 . Z tilz i. 0 ftttSHUI±*> 
ft&trib-lz^itZlth Z b fMWX'h 0 . fr-Oftfm 

x®mmz&\mttM±.<7)ft&z3£fiz c t a«r& 



mzmptETizte^xtufcttm. -^tw* 

dtA^-l). 4 0 0 , C~5 0 0"CtCfc(tSM 

ifcioTTt*- tfffif-^=.TK3EttL. 6 0 0«C~ 
7 0 0"C<0^tCj:-oT/Wf-^fflf-^-TtC^tt-rS£ 

[0080] >-^*$:ffl^4iS-^(±, /<4 

p l < uiB^-rs ^iva stfVi/u*yymzmtfhzt 

&X'%h. 

[0081 ] z<r>£r>\,z-*)\>1iJXVi'X3**ry*iM 

c_ ' «-| ✓ ✓ v» w ^> 'o-» / v sj s I*** J S i_i —\ y ✓ c_ C ML. V>— /VLj 

S-fira £fc ICJ: 0 KMm^m * ^fa? hZb frV § 
6. 

[0 082] y^i:L.-C*6^»^y*fr«B«c 

tlL>cr>Miftm%X'h h x7^-/k iftliWi 
3 0 0 0tTF<50# D ^odf^V*^ * L v\ 
[0 083] ^WlCli:, f h^xhifyy?^ fb 
^^yrn^yy^y. f h7-n-ro^yi/5 
y/fh^/K^y. T-byXb^i/i'yyZFtf 

fobmmco^bzfcmmmwzts-iztt&zit. 

&tt±.lZQ%*<7)*ft iz x 0 flQ* $ *r 5/ 5 > 

^ST«ffifi^-r 4 ZblzX *)H£M 

wttmzmtftx'$ h . ^7y-yK0Bi*Mfi-&& 1 0 
o'cw±T^T^.«f. v^y-vi-coM^SA^iik. si*® 

h v M ^^i 2 m IXt & L x m ^ I. £ b tfi X' % h . 
[ 0 0 S4 ] ^'-f ^^'S-fflV-i^if^-OptSi^^/i^cT) 
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ftfmottMte. 5~60M4%. ft£L<H20~~ 

4 o fi»%«o«EH"ri5^-f 5 z b #-c-# ftM, 
mttm<r>w.M&. o. o 5~i o um<r>mmi>m-& 

[0085]^, 3l^**«fcJ±±EO*Jtt«. 

JMMflfcti. Bfc^Sa/kX (ft) SSN I KKOL B 
L. BC. BO, BB^^ll-X^<7)^-fbk*^. r 
a^ytiZONYL FSN, FSO.fflf (ft)' 
Rt-7Dys-14 1. 1 4 5. *B2M >-^-fb^I 
H(tt)1^^7T7?F-141, 144, ^ 
(1*) §^7^->-'i>'hF-2 0 0. F2 5 1. r-f* 
yj^ (ft) ia-^>DS-4 0 K 4 0 2. xy 
-IA (ft) i7D5-KFC-170. 17 6f«7 

[0086] $ fcfc, JHfll*tlK«±EO*IStt 

;K 7^y;i4Htt. #yx*-i^, yr'j^^i/- 

Bi. 7iy-«, tKD^I^V. y^i^fflflg. ifi 

'jroh-i/y, itryyf-uv. --K'j^^-i^>-. 

f-/K ^iJi^f/K ,ifJ7^yxy, tf'J^X^ 

[0087] (3S#) sWHBfcfcwCtt, 
d fc. 3fefi!l!S«-^*«filJ*«3 li. ^< £: l t Z 
1 ±fc^$ftfc#tt«*** 2 £ifPf 6 t <0 

[0 0881 zcofg. m^t>ti&mt&nm£r&tin 

[0089] -ttcbh. WiJaaWtt/t^-yJB**** 

«ts» 7 x y -yUMitams i v \*> fc^an^ o £ as 
^WKaiaiHflE^Jifflisffifflto*^ t * o . 01 ( b ) 



[0090] -^T, *«tt»^->'»Jft** t «iffi»!B 

wmtz? * zmmtx^^-zma-z 

[0091 ] *fc*«gjfc:ffiir^ft4*«li. ^TjittSr 

[0092] ^oj: 3 iz. *miiztnfhytfmtt® 
mmmzm ^btn, mmmiz -e <o ttw z pis $ ti h t 

[0 0 93] ftftMtti, *'7X. t7i7?. ^JS. 
[ 0 0 9 4 ] t£*> . 1 7tfem-&^« fc OSf«tt 

[0095] {tmmtt®m&%M) *miizm^t> 
ti a wmttrnmrnffiizii . /*?->mzm&ztitz 

nmmmw. £m^&ztiz£K>. x ^i-^-muz^ l 

7 * h -?x 9 1 co&m'&frittfT-m-eh hztfrh.ffi 
%&m%mwi>^izmx'$>&ztfrb. vrnz^m 
[0096] z<7>£ 0 %?m®&Gmm&ft&s:i%-t& 

[0097] mnm3 iz^-r «t ^ c. 1 
wi(f04 tc^-r j; 0 tc. s« 1 jLizxtmttm 2 z 

ML, *<o±K:jttt«**Ji0iJfi3e»l SZ&fcLX 

c 0 0 9 s ] v ^■fixc^mummz^ ^xh. ?*\--?x 
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nrnzMih^lV^-nMLn^Z'^tt^h Z b 

mmzfto zbw*imb%z. 
t o o 9 9 ] $ h\,z, ±M^m^m±.^z%mm^ 
mmmtrnzmm-hmtmrnzii^Tte. wmtt 

m b nH^itm b £f9f£<7){4BKEg-f h mz . 
hXo lzm%.<7)ffif&ttl>T&W.-t&Zbi3W& L^*§ 

mrtsb-&zitxt3<z biz**). ±umm^m 

b\^x%>m^hzbi?x'%hb\.^m&tt-$h. 
[oioo] 1- %b*>. m^fsmm^x±smim 
ttmb<m$£{tmb zmM&tzimftmttztmx'W. 
w-r&mz, ±semmttmm&(Mbim£fcmb 
£®mztt$mx'$twt2> zbizx*). ±iew^ora 

mZlEMb-tZ Z b tMmb =5r 0 . * LT^ttfreft 

tmttmwmsi.fr ^*)\,*e-*mi-$-z> zbiz* 
o. ®^im±.<,zm^v*?-y*mg.&<&fot 

hZbi)**IffibZc&V>X'fc&. 

#<cP^$ix4i><7re<i3:<, ftM^WfiPBg 
ftSB^fiW^WH^ ^i^&x*,^'-^-^ 

[oio2]«iif. x/N-y * >j M2BM&m 
{zji^m^-i 000-2000 Aga«^ nif 

x^y ?mcom&(r>j^--v?-ftm%m^h z b &x- 
£4. 

ioio3]*fc, mmw >y*izj]-x>miL=F. 

zttmz^?->mzm$L-tttmx*h-?x^£^. 
m^^ixhmife'U yfb ixn. $ mm. r 

Offlfli§£ l«4fcfi28fcLLffl-&U;fctf«\ JSBfcttttf 
J©. S^(c«O/Wx-7/U*/ a >S!<0fflJI8fflJSfll, ffl* 
<i\ RJCttv'y rj-y£xvA-y 3 WtL?tt^5rffl 

1^4 z b tfx-z 4 . z<o x o ztMffim&ytmnmn- 1 l 

0. 5~1 0/im<7)Sgll[*l-C-|S^-r-i>>Ii:* { T-# 

z<r>±'jmmm&ftBcr>^?-->?'<r>umit. y 

[ 0 1 0 4 ] ±ieiraicfc^T(i:. 3tftWI#^il 

la . tj J: vmmttmmmw-mm^z-o i >t ikbj 



h ? * <r <v&mi,zm®iBim%ng.t l z®m $ -e 4*§-s- 

coio5] (77jv-m)mz^*%w<7mm-£ 
nm®mmzm^t>tih77'i -v-miz^xmm-t 

4. =WWlfc:*JVvc. JbJ*LfcJ: 3fc^±fc3fctttt* 

xa. ±nmmttmmm^bmmttmb^ 
[0106] zc?>7y'e?-m<vftm ■ «mi*i*Lt 
ttmbnmiz? 1 ?^ -?-m&&j$.-t&zb£jiK). r 

uttmmwmmztt^hmum^<rw¥m. » 
him*?. *>m<r>^wk<r>mzmit? 

&mm£tfr1'i><7)b%£$>ix&. Ltztf-oX. Ty^-? 

-m*mm-z> zbizxv. nmm^&mtnwztf 

[ 0 1 0 7 ] WlCfc^tr^^-ilt ^ 

&W-fh Z b Zffi±-t i> t <7)T*> •§. OT, 77^V-l 
[0 108] H5»ii«0J: 5*T5>fv-«Sr»«U7t 

3 cwtwi^efflSjg^g? i 3 imtuztck. 

mt l co3tM«-ir*/i(PJlj£7ta5 1 3tfBf£2i\X^Z>m 

(^mm^zyy-i -7-m 1 4*»»«snT*j o . ;or5 

v- if 1 4 <oaffit:3tll««**« 2 S ixT V * 
4. 

[0109] *^Bj^fcft47-7-< 7-«i. 
[oiio] zv>y-y4-?-mi:mfcthmib LX 
*zm^&t§&iz\i. z<r>*mwisv*iv>wimmt. - 

j&5tS i X 4 T'^$ix. XJiVNoyy, ^ h ^fv-S. x 
[0111] 7'5^-7-lc7)TOi, 0.001 
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0. 00 1juma>£>0. 1 jum<7)&Hl*]T£> 
[0112] ( 2 ) -» < c^-^»j«flcffl*<RI«RlS 

v\ 4ft. -'^-^riJfkfflfflR+tcjtatas***^* 

i>C0Tfo-oXi>£\i\ 1ST. ZW9->&MmWR 
[0 1131 USttSWUi) **WfcJS»t*-'^ 

fl^#3ttt«Etf>«Uflfc: J: 0 il WfeWSfc L TWittfc J: 

ft; w - y* 5 ^ s ii h mtiti&itmvb 

J; ft;^ - >-*%M£ixft#fl?lifci;/fT*£> 5 if^co - o 

[0114] a . mix&mtm 

*) mm 0Mh.&&^tt ft m xhtum iz msz $ ti ft t 

*ftW**«T-r«. J: d ^Wltta^-ftr ft«T'&ft £ t 

[0 115] ZV>mz. x^/MfHRUttfciOiKtti: 
<ot£M«^(RT^ft <t ^ WBiite/^L^4»fttt5&fk 
Jifc-t4ikK:J:0, -LS*LftJ:3fc. MU£y*h-? 

$ bw±wmttmz^?->-mzBf£.LtiiMt 
mz&^x. ^fr^-omtzffo ztizx *o®mz 
mtxazjtf-ymz^tz-tt. mtbt v>mfmcr><h% 

Ltztf^x. wmmzmmii^f-ymmtommx 

[oii6] zzx. mm&Mtatit. mftt^mtm 



ft ffiti&co&ftZM® Z^^Ztt-fZ. 4ft. SfiRtt 
«U*fcl4. aWskOftMtflJ&ycSv^WWTftO. &mzi 

a 4 mmiztti-&mti&.im^m®$:^o ztt-r 
ft. 

[oii7] jjawtttswtwi, x*/^-sswlt 

KjWSK*«-*«ttft*»5 0* JjLt. »4 L<(±6 0 
• J-XL. «fc:7 0* £X±X'b&Zti)WiL\.\ Zti 
It. **JU*-fmVX\,^^&M&, *¥ffltz*s»T 

0* 1ST. mz20° VXTX'hh z t t>mt x^ 

jurats vmmtnmMfttfm^mnrit. utm-i^m 

*3n-f h'S?g^{itv^: L4 dTTIffitt*** 0 . 

L < =5: •& ?T«ltt3& t * ft *» <?> T* * . 
[0 119] *J3. ££rv>d?BE*i:<?3S!JltftU. ffl^? 

m&Wt*¥ (t)SCA-Zl) SrfflV^Taffi (V-fi? 
ov-'J>-^>^M»®ar?STLT3 0EM&) L. ^coftigk 
frh . 1 1 < li-e<0tS«* ^5 7 (c LTf#ft t><0"C* 

i.. 4ft. i^a^cRLT. a^o^ffisg^^^-fft 
ffl^ft. 

[0120] 4ft. ^%mzn\^x±j&LtzX ?%mix 
m\&^miznL**ju*-zmmi.timz. ± 

■f ft «t a t= ±f mix&2£ttmti t Bl&. Z ixX or t <k v \ 
[ 0 1 2 1 ] ZCOX o =Sr«pa**-f*«iittSB^W-C* 

-?&ZttfX*&. ZZX\ 7-y*ti®6TfiV«HX 
^U^'-Sr^-rfttco-C'AO. £«0ft^7-y^Sr^<# 

Lft^*-?T. ^ /S^Wfl^^^^O^®^^ 
®5^^) izltmLXyv m<r>tt&m-% I ^^<7)BS*|g 
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zmm-hztb%%>. 

[oi22] u^'ot, z<7)£ oKcrmmzivszm 
-r h z t #-e# h <r>x\ z nmmtm&coMz&m =» o 

[ 0 1 2 3 ] ±3* Lfc J: 5=5:. 7 •y#£*t«Sii.14^fc 

jsws iix^$ ft* 7 •vmttmm&^m.m&mmz 

%(F>7 -ymttM.* 10 0t L*^£ 1 OUT. ft 4 
L < l± 5 HT > » fctf * L < J4 1 J3LTT* -I 4: &ft 4 

[0 124] ZC0£d*%mftt-t2>Ztt,Z£K). X* 
m£itmizmm.&'*?->t:Ml&t&Zblz£r). y -y 

[ 0 1 2 5 ] i« J: d fraWitt3MfcJB+«o:7 'y**3f4 

<55>n^(±, — mmz'ffbtix ^&w*cr>-%fe&m^&z 
t#*jmx$>*). mi.tfxm%&rHmm <x-r ay phot 

oelectron Spectroscopy, ESCA(Electron Spectroscop 
y for Chemical Analysis) t i>ib£t'LZ> . ) . ^tKXJS 

#*f8u m&^mmmcojmmzmm^y -ymco&zm 

[0126] 3&^tt^W£fflv*&;h.4WB 

mzm%.ztiz>i><7>x°iz%< . ftft^^ti^^v^u 
^*-f & ?r >j >• o * -9- vc* & - 1 

[0 1 2 7] .icoj: 3 ^r^U^V--K'J ^o^y t LT 

<yUJ£. ( i ) y/py^RjtHStfcJ: o^ooifcd 

*mfrth*)VtjJXV ( 2 ) SWcttJpflfi 

[ 0 1 2 S ] ±M<7) ( 1 ) -«5$ : 



Y n SiX ( 4 . n j 

-T. nliO~3 4TOg$fcT-£>.g>,, ) T*S*li3*fl: 

^tt<o i a* fc«4 2 ajajb<^jn*^M»»^«i t l < im 

l — 2 0<50i6Hp l gT-$>l)C:t*^iL<. 4£. xt^ 

#*ism. rh^^mxhhzbifimn.L^. 

[0129] 4/t. mZ7Jl>*oTJl>*Jl-&$:&tt& 
*>l-#S # V ^ o * -<f y*W 4 L < m o i. i 4: *«-c * . 

. TISO 7;^n7/l-^^5^11^it 

ia 2 mi±t<7)ia7kmm^ . &tKMMm&fotfWf 

t>i\. -H&lzy ym&>> ? y#-y 7 'Jy^MtLX %1L> 

ixtzb^mm-th z t s . 

[0 130] 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 3 ) 3 

CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 7 CH 2 CH 2 Si(OCH 3 ) 3 

C r 3 ( G r 2 / g v^- n 2 ^ H 2 ^ i ^ U U H 3 ) 3 

(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

CF 3 (C 6 H 4 )C 2 H 4 Si (OCH3 ) 3 ; 
CF 3 (CF 2 ) 3 (C 6 H 4 )C 2 H 4 Si(OCH 

3 ) 3 I 

CF 3 (CF 2 ) 5 (C 6 H 4 )C 2 H 4 Si (OCH 
3)3: 

CF 3 (CF 2 ) 7 (C 6 H 4 )C 2 H 4 Si (OCH 
3 ) 3 ; 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 ; 

CF 3 (C F 2 ) 5 C H 2 CH 2 S i CH 3 (OC 
H 3 ) 2 ; 

CF 3 (CF 2 ) 7 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 > 

CF 3 (C F 2 ) 9 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 ; 

(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 SiCH 3 
(OCH3 ) 2 ; 

(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH 2 Si CH 

3 (OCH3 ) 2 ; 

(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 Si CH 
3 (OCH3 ) 2 ; 

CF 3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OC 
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H 3 ) 2 = 

CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i CH 
3 (OCH 3 ) 2 ; 

CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 2 C 

h 3 ) 3 ; 

CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 7 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 9 CH2CH 2 Si (OCH 2 C 
H 3 ) 3 ; fcilf 

CF 3 (CF 2 ) 7 S0 2 N (C 2 H 5 ) C 2 H 4 CH 
2 S i (OCH3 ) 3 . 

[0131] ±tecoi o^7;WD7;^;HJ:ttt 

awnxswwox ^/isfr-xwMswmmm^ < m 

[0 132] ±iEO (2) ORJCtt^Ua-^i: 

LTli, T8EHR*T« $ it 4 #tt t ofl^ft a: W 
•Si i: 
[0 133] 
Hfcl ] 

f R1 1 
I 

s i — o 

I 

{ R 2 J n 

[0 134] fc*5U n&2 &±<7)mXX'3b1. Ft 1 . 

;l^T*> 0 , *iHtT6*«!) 4 0 %&Ta*fc-;k 7 x 
-/K yNoy>"fl;7x^"C**. Ft 1 . Ft 2 ** 

* f-^StfO 4> cDA<fiaSx*/I^— t /Jn$ < %h <T>X' 
M£ L < , *;HtT'.X f-;^** 6 0 %M±.X'b b^tifi 

[0 1 3 5] ±Rf>*iMfS#» !sv**ybk 
ttc s ^f-zU-KU i^o^yoJ: a^SSlfSfiSSr U=ir 

[0136] *SWifc:i3tvai, £tf>J: ■3tc*/PXrydf 



#muz<\w®izy •y****^**, m&mzit* 

[0137] dcoi 5 te, KMSJ-XV S'O^yHfl 
C7yfli&£*£-e LTti. ffltitvittex* 

8r£x*;Hf-Tt&£3-£*#^ Jt«W53V*6£x* 

HSMfJWi. £ t •& . z<r>£ 0 %umx~ 

y ■vm&mA-t&Zt KJ: 9 . x*7i^-a*BG«t$*ifc 
mmz . £ r8*x*/Wf-jMt«W/hS O 7 -y 

£i$*-f & w t hfrhx-h h . 

[0138] JLiE» 1 -r=5:^*>. !SV«£x* 

lV^-tt-th'U yf'tzftL. y •vmitSVnZimtb 

[0139] it;Vi5yX , )i, ~*^-> *Z&Zj5 

mt lx. ±ib ( 1 ) t Lxzmttzx oiz, v'/uy^ 
^yz'&h^ttfx'^h. zz\x\ znxmzm^x 

Y n SiX| 4 -„) 

(ZZX\ Yl±T)V*>vm. 7^*o7^;H, h"x 
JUm. T$.sm. 7xx;l^^7t(ix^>-SSr^L, 

■T. n{iO~34T»fflRT**. ) X'^ZiX&lZmtt. 
■&tycr> 1 ffl £ fcti 2 fflW± S: , JptK^JJ?^^ 1 1 < fi 

T7/^o7/^;«§:tt?> ^*-ft^* 2r ffl V -^fiSc 

Xo^y^ur^ivm^mmmt Lxii-t&x>i>tf 

ZZbtfX'ZZ. 

[0140] z<vmm\>->t>ii&y yWD7^^n*t 

t 1 IHO^/U^-nT/P^SSr^L. ;07Wd7;1' 
*;l«WiK*a36 t 4 H3 0. ffiF * U < (i 6 2 0 . 
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wt=»i L<ti6 a>^> 1 6x-bhim<t£mmmzm 

[0141] *«IB(ctJ^Ttt, d^J: 5*7**D7 

[0 14 2] Z&iiolZLXnbtLhyfrttTfr*^ 
m^-fh^lV^j SKV i^a^yiZti^Xlt. CIO:* 

y/^arj^^m^-thim^m^o. o 1^ 

L<tt0. 1^7U%Ja±*4ixTV^^fc 

[0143] 7;u^or;^yuS*>'c:^miK#^ixl>- 
t (ci 0 . »Wttt3Mfc*±tf>Sfi8Ett£* < f ■§> Z t ifiX" 

[ 0 1 4 4 ] £ti. ±15 ( 2 ) ^-fTJiS-m. ft&tt 

isu^yi'&hcoxhh-hK zots&hmm 

MX* 7y^D7;^;Hf<07 7SS:*ttSISSS 

[ o 1 4 5 ] . im<nm. -ttcb-h. ><<i >y<m 
&x.*>v*?-± Ktm^^/^-x-m^Ltzy 

mf&zktfx'%&. 

[0 1 463 *ftyuztnf&mti&g£ikmzii* £ &c 

jt^S^^X (ft) §!£N 1 KKOL B L s BC, B 
ONYL FSN. FSO, Miff (ft) lf-7Py 

s-141. 145. ±u*4 y^-it^xm (ft) 
tf7Tv?F-i4i* 144. (ft) m.y?- 

yiyhF-200, F25 1, 4<>f*>a3B (ft) 



i-^yDS-4 0 1, 4 0 2, XD-Xi* (ft) |g 
7D5-HFC-170, 1 1 Sm<?>y v%3khh^\t 
is >j n-y^M * vffBBffiffiW^iWf * <! t tfT 

[ 0 1 4 7 ] iBWSMJBfcttJJE^lfiSttJW 
/u, r^'J^ffllt. ^'Jifi/y. ^TD;P7^u- 
Hi. 7xy-;naig. ^u^u^y, -*7$>«. # 

U7ofi^y 1 ^'j/fuy, *^y. ^UB» 
bx;K * ijx^x/Ps ^'J7^y'iy, ^f^yX'f 

Sr^V-zK tfUT? U/UxhU/k xtr^D/UbK'J 
y. ^'Jt^r'fK, iKy^vn/yf^'j^v 

[0148] .rcOJ: ^ SrflSixttSMBfti. laLfclS* 

omm-tz zktfx-z %> . ffiffl-rs^Jt ltw. x^ 
M^Tf J; o it o i t # & . * . mmm-itm 

[ 0 1 4 9 ] 4fc, **B^tcfflv^ii4jB*tttSJftB 
fflS<Z>jfe»»at L-C*J^*«ttT*ffi L^l. C fc Sr ^ 3 CI 

[0150] }»i<Bc-ft«*«ass«rtt&*-r4*m-c 
^ h ms&m&m y oi>j»*m^&zb mmx-f> o . 

3XVWX'^mX'hhk\iLh. Z?>£otcttf\kLX 
H. T-t^-;HSfli. t'foy > ABS. PTFE. X^^'J 

#>jjz+uy7-i>y?\s— h. yj3-y#rPf 

[0151] *jwifc4ivvai. ae*»ttwsrv^wi 
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«tt«***m*»il«Qr < . a6tt±C#J«"f 4 <r fc £ J: 

[ o 1 5 2 ] *mttzm^t>ti&ffih.te£itm 

*JB?fcfttm=R£Sft4 fc^-CMPS:^* 1 , IttC. 3t 
fttt3t(WrtC3l^^ift£»tfttf» 

[0153] *JMJIfc:*Hvc , i^BftffieftJioff* 
L<»40. Ol — O. ljLtm<OKHrtT*S. 

[0154] *»wt=«v^±aLfciR^)«ft.isawb 

[ 0 1 5 5 3 b . mmzm 

ft 4 ^x-^fttf . mcmm s ft 

[0156] ZcoXolzftfimzmi*. x*;MfHRHt 
Lfcf^W^OfttBfc: J: 0 fl-JBBft* $ ft * i t 

wti> ^ - >- £ JiM-t-?. i t #t $ * . 

[ 0 1 5 7 3 £<754HWBfe*«i. x*;Mf-H3jf 
£J:4*tt«<0flUllfc:J: 9BtffciM»$ft. SUtffSftS 

[0 1 583 *«<Ht=fflv^ft4»)B»4JB«, 
v>. .Tft<cJ:9, #»B*«##JIBfe*Sft. Sf*A<SI 

m mm&m® ti-zzt t^mt % 9 . - 



[0 1 593 -CT\ ffi&ttftUtifcfi, ttfrfcOftflfeft 
*ilftttoa»^ffiHStr^3Cti:-r*. 4*:. 

mmttt. ®#t(r>mfmiJ t ±z^mmx't><o. 
u4 mmizMi-hMtimtm^mm^o zt t-t 

[ 0 1 6 0 3 4*. ±fE#Jffl&*«<2, ^Mrm-f K* 
»fc*«-*i£il*fc#5(r ELL. #*L<i460* & 
±, #C7 0' m±T'&4£fc*W4U\ iftli, * 
fK»i, 8fiW44MlWfe*«**. Sj«tt*qS*Sft4« 

«tt#-HJ"C$r<, gatSilnn^ KfcMBWfcTS 

[01613 ^ojctiUTs SBCf 

(43 0' UT. »C2 0' mTT-*)*it^'»*Lv\ 
sWMHKfi V ^T«a«575>i, «J«tt3&«5l*$ft &a5^T* 

Sral£»S^vCfc'v"i"Cit>3ac»j 'Pi* H mil? aria bv^x 
[0 1 62 3 i<^)«*, ttSfrr«mettft]ll»tIiKtth 

wmiwifbti. x#±.tz&&-t&ztime>mb tx 
[01633 mo* o%Mm&mizm^&zttfX' 

-i.ia)J§^c *M5r*(f 5 C t tfX'Z $> . i 
totftiitf, ^tH^$ft*tOT'<4^< . Zix^ff) 

fflm&mizmmzit. mtLxxvya-h&mn- 
im%imjimz x o * c t t^mx-hh . 

[0 1 64 3 *«HflKtJ^T«, istge^)«. -r 

m^, ti&Tf-gsjmmmtm^hzkizi. ^Pi^ 

[0 1 6 5 3 *»!Bfc:fflVM5>ftSg5«Baft* 

[0 1 66 3 ( i ) &£M®tm#?® 
@ effi^ftm^^-H (Sel f-Assembl ed Monol ayer) CO^st 
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;ct£Abraham UlmantCi: |>|£i& "Formation and Structu 
re of Self-Assembled Monolayers" , Chemical Revie 
w, 96, 1533-1554 (1996)*WlT^£. *&K&$* 

fchiis. s ea*fl4t&j£%«>2> *« 

yp^ y^r^yur^n^^ 

y i^olBfl-UtiH 5 - n±ifi 2 ^7cfi*j^^ t -y m<n 

#yl^3f^yl^&£*<oigtga£^&kco, Tyl^l^y 
mcDij?). Ztid> tWfe Ltzf-i 7<r>mcr> i> <r>% t'm * 

t h Z> ) <o*#7-a*-Ji*«SIBfc:#J* $ tit: t ^ ( & 

[0 16 7] (ii) 5^SA7-/Diyx7MS 
gmuir-Blodgett Film)(i, a6SLLfcJE&fc$*lT Li *.» 

iS-s^MM" Stfr'r- 50^ 9/^ 644-647(2001) 

tO 1 68] (iii) JcKWmm 
3c5©^H(Layer-by-Layer Self-Assembled FilmXi, 



m^^zbizxDm^ntmvhh. me/mm* 
hw iimB&mnb Lx&mztxz. zuzmsx- 

^aula T. HammondtC J: "Recent Explorations 
in Electrostatic Multilayer Thin Film Assembly" Cu 
rrent Opinion in Colloid &; Interface Science, 4, 4 
30-442 (2000) *t*l4*r 
o-bX$-pjt LTfftBJ-fiKf, iE (ft] «^5r*r-Ti>« 
(IE) *W**r*-4*mtf>«*-8fc 

§)KT-at!>l>. iT-^nyi-y Ml^iotc® 

SiT-yo^'x-y h^fiOi 5^2^766^^16114 • 

[ 0 1 6 9 ] 4fc. ^-Mitt±J|(OjRJVi: LT(i, 

6x*/i/dp'-wW8l^JWI»*Ji<o»fi«t: J: < 
R^rit^t'Ji****. HRWfcHi. 0. OOUm- 
lumcommft. mzO. OUm-O. lx<mcr)igSl 

[0170] mm<xiz, wmcohtrw*. * 

4>il. fiRJfcL-CHIl (a) Iz^-tXdiz, S(*4±(c# 

[0171] ccoct otcm&b Lxn. mmwznfoix 
&mm&^?-ytem*nm&mizmtxm'£.miR2ix 
h i><7)X'& o . mtim^y-v y vwrnm^m^z 
n^xii. -muzm^hixx^&tt®. Mtmum 

Bi^^-fy^^ffifri LXm^ZZbh*Jti£Xh&. 
[0172] (-t<o«i) *Wfflt:*j^rii, y^-y^ 



(a 9) J03-209340 (P200 3-2 0JL8 



[oi73] zcom^i. iit3&i-&ft&&{frif'->& 

[0 174] Sfc, WttSWt*j&«*±t:mSit** 

UtfBf£2i\& Z k L v \ 
[0175] ;<?)J; d^jg^gPO^BicSrffii: LTti, _L 
3* U^3tftt^#*«fi!Be3tg|5 4: H*T* lit 

[0176] ( 3 ) WtBMt/^->^Jj(tra 
x*/M?-£ff3*r-rS :itJ;0, JJE«rffiaMUB*iB 

[0177] (3te«BIE**-fli*J J:tmtt3e<tO<OE«) 

ir/i t fcttaaw t zmmt Kit . mmmmwRx 

to 1 78] zzx\ *%tmzMf2>&Mtii. mmm 
izxmmcoimwm^tmmmizRjtzx a &#ygTE 
mzixtzttrnz^ ozttv, mmzmmiztm lx 

mi. 2 0Quml;xrX'h&zb-t}W£L*<\ 
[0179] afsfHBttJV^T JJ2BSBfiti. 

tfmtbx&i&x-h*). %Mmco!&mi>&< , t^^x 
im&^nw^wowmtfmfrX'hh&z^&th 

tmzO. 2vm—l Ojum^rt, }J£L<«A1// 
m~ 5 ^m<^4£HF*lh-r U\ Ccoid^ 

[0 1 SO] — 3j\ Mi.lf300mmX300mmt^ 

wi& 19- yB&Lfctfitmttmmx-b h m&i . ±is 

Fa!lif8(2 , 1 0--1 0 0/^m(7)Ki^ ^(Z5 0--7 5// 



fl;«#Ms#»fW 4 ^HH*^ t- 4 .1 £ £ < » Zblz 

mtmmhvym&tttxzj* tz^t ^tz® 
mn-r&frhx'frz. 

[oi8i3 zv>£ o tHMtoxmtirtmx&w-y 

<&.ffl&>$&mz& ft* BMt*>R}£ 5". 10/im-200 
jum<7)§EBft, *f^2 5um—7 5^m<?)lll*l(:i^ 
i£5gffi£.I<DJ:3 3:i£Hl*li:-t4 
i k iz X 0 . W->mBP>ttttT J &MMe>!&X 

krt9->BimmmLk&&m-h zk%< wm-th 

ZkimttZk*l>lJ>t>Thh. 

[oi82] zcr>ji o tzmm&umkimgittm&m 

k SrJ5rS«iaffllT«LTE{W4 Z k (= J: 0 , * 

<=5rl.. "T^*>, ±IE«ffl J: 0 kWttS! 
ttMb<mm*9l< Ltzi§&ii. ±KSttB!«aoJM« 

✓ j nc i-l-'^ w>» 'qj <— tj~ Mj'd. n '«t v % 3; / w n -HoCMItttJ 

i 9BllH*«UCEBl.fc»£U:. ±U-^vS14lSSffl* { 

SrS< LXL£5*imm*h&Zkfrt>ft£ L<^V%„ 
[ 0 1 8 3 ] ^BJtcfcoTti, iWio^MtK 

Jittipjttssd, k t> x *)\s*-?m<nffif*mm 

[0184] Z<7)£ 0 %WbXm->m&t:i%-lzBl&.L 

ximmttmktm&ttMk&mw-t&jjmk lx 
a. mnxx^-yzm^&irmzmf&zktfTZ 
ztx. z<r>£ 0 izx^-y-zm^&zkizx o , 

m-ttWm^BfSL-th Z k WX'% hk£HZ. zcox^- 

*im&t h wt\± . mmcoimmm^m^m^z 
mz&^zkfrh. zcr>x'<—t$:±.mi.wmj*?- 
ykmmw-yztt&iink-t&zkizxir). n 
ttSMk»± izfm<m®mv Bss.-t &zk& 

-stf&ktch. 

[0185] *%BH(ct>^T{i. £*>J:3$r*'<— 

i 3 tc. KfmttmmmRttim-tiimimizBfgL 
■tzzk tmt l v \ ^tj , ±ie^M.«**®{iij«» 

«lS(=*ift4i»SB(cti^Tti. ftfi4J£^a{PJ3g*a5 
[0186] (tSMt L< «WfSjg|5^^x^;^-B3 
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w) mz. laLfci Ktt»wt*i«» 

[0187] iB*£^J: dfcx*;l^-S19tfcffl^43te 
COjfcftli. 4 0 0 nmHTfllffl, L<(23 8 0 n 

yf* 0 . £ *> ~ Kfe* * > tc J: 9 sfcllMKflUH 2- Stt-fb 

[0 188] zcoxoK^j^-mmtzm^&zttf 
y\ ^-^yyyyy. xJfyv?^. -?-tf>flMi*<?>3fc 
[0 1 893 i^L/iid^jSSrfflv^ 7thv^? 

[0 1 903 * fc . x*A^HS#fclR LT<?)X*;Mf 

[01913 acorn, mm^mztmLtcifh^* 

t =6: 0 . m**mcD^l £ ft o Z t WX' S -& j£ TW 
£ Lv>. a«tWC«3 OX:— 8 orcoieHl^T'SD^-r^ 

[0 1 923 *«BJ(cfc(t-?>x^Jf-Bllt^rr6]{±, 3t 

jaara^ fttmttmwmm. t l < «7 - >-?iMffc 

fflS«* 5 @BJT -ft 4 J: 0 iift . 

[01933 $jim6*ma3txMtm&z 

iix v * ft if^ti . Xtt&£*flfll!l£KtH*> £x*/i^- 
raj^T&^ilft^W&O . fr-oZCDt§r&iiittmi&$ 
G®&mWLi)™?M Silft x*;l^-fc*t LT3S H JTJ> * 
ft. $r*J. *^£1f«±k:3fcJlttSE 

^xaLtl d^r^-^i: LT^HStgsr^N-ft «fc 

o izm^tzm^za^xit. ^iv^-m^^tm& 

[0 1 943 -^, ><*-y#lSttJBS«Wie3te»jWB 
j£3 ilT l^ft . - 4. X* 

/^-BaWj^ffibii*^*** 0 . A»o a* 
^->'BfS»ffl»«*WSiiftx^/P^-(cWLTi!l 



izj - >i&mkm&RW&tMimfS& ti , £ 

iXaMtZftt&Zotzm^btltit&lt. x^;^- 

ftmmwLWfre>Tt>^xi>£\.\ 

[0 1 9 53 **:, *««i**«^^-^*fe:»JfiS 
iiT v ^ ft *§-£•{;: is ft x *>U*?-mttjfate . IMLtz 
i5t> 7t«4«-ir*il i: «H5BBfc« t tf&M t, t < 
[fij-f ftSWJ-fcx^dp—^SBKit $ ix^> <7)X'$>tU£\> ^=5: 

[0 1 96 3 Isltt^, ±MLtzX'<.—*r£m^&i$>& 

tmi> L<\tttfi?&&Mz^*>\s*-tfmtzti 

ft coxhixli v ft ^r6]*> <?>M»t S ivt i> J: v \ 
[0 1 97 3 7* h-7^7Srfflv^fttf-^(i, 
^*^EaSii^iI*^x^;u^-*\KJt§ix^, . zco® 

tifrtfmwx'b ft ft . 
[oi 983 (mmttmigm&eon*)9\- 1 ) ±&l 

£**#im3ZKJ2b?i1£l&i, L< iSSSSit :fJV.TSSS 
n^<aSE*»^*S*i. ^iitci '3 01 ( d ) C^-Tct 3 
te«ftB^««9fc1*tt5l5SWk««l 0h*^^rft#tt 
aMb>t* - y*W4SE-(t« 5 ±tc^figSixft . 

[01993 ( 4 ) ^Js^o-< vmwM^xn 

[02003 ±IE^S3n^ KJSa^SWi^aii. #tt 

■gmizmfts-h-umx'bixi** < . sx^aatimoj: 

olZ % SW^-tft^^-^tttcite^JSno -f HfgMSr 

[020 1 3 *^lcffl^^ilft^!S3o^ mmcoft 
mt. 1-lOOcps, |fiL<li5-50cps. 
1fC10-20c P s ^iEfflftT'&ft z t W$f£ t < . 
*Jt*<0»««. l-70wt%, ffiKlil 0~50w 
t%, 1$tC 2 0 — 3 0 wtZ«0®HF«3T<b ft i t tfVft L 

t> J: ft t ^T(iJ) ft . n *9 - vnWSif 

m-t&ztzibmmizm-thz t wsmt 
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1 0 2 0 2 ] $ h lz. ±lB^S3 0-f KJg«Et:tJtt4* 
ffi3fi}jJi, 2 0mN/mJ.Xh. *f 4 L<(i5 OmN/mtLh, 13 
0 mN/otUiT'S) &Zb ##4 U\ SffiaWjtfJJB 

Sr** < bhZb 0«T* SrnTOfitttffc 0 . *<^SSiRf8 
lr>#, 8 0mN/mJaTT*4£fc**#iU>i:VU 

[0 2 031 zcoxoiz. xmMzm^htih&mzn 

mw^mmmcommimmzm^^titz^mau^ v 
mm&mk2ti& *\ mmitmrnzmt h&wh o . 

****** v>2r#ff* U^<oT"£>£>. £<OJ: 5 

[0204] *^^fcV>TfflV^ii&^g30 

-r*;ts..2> .*■ VsWWdr. L-f». 5 i^SSf:*: 

tt £ *r & t> -Cfc & . 

[0205] LfctfoT. *»BjKtj^TJi. fnn-f 

[02 06] ( 5 ) SWft^-VjWtlH 

[0 2 07] ££TJflO&fl*HHfcSi6fc LT«aP3ft*« 

«*>— o , io ox:- 7 o o-ccommft, et 

L < ti 2 5 0"C~ 5 o ox^teHrt-cHnSfeSit. Sn**B* 
1 0#~60 #<DfEBl*h *f4L<(i20 
#~ 4 0#c7)iel!l*rC"&.5>„ 
[0208] ( 6 ) ^B^95I^*XS 

- vumMfffM ^nm,za \ ^x\t. 
fig $ tiizmmfy n- * - y »js»jjw«oi*ttswkB z h** 

fot^&zttmmx'hhztfrt,. ±.Mimm\t> t ? - 

[0 20 9] *|gH8<0^a»«K*lS«, ± 

le^mis^ - >&fBa.mz x r> bwl s iifc; - 



jfcftfflSIS (H6 (a) ) «ltA7-yi lffl^m 
^t-£0^ffi(=H!ULfc#tt^-fLS*^ : S:-i»^a^7 

*-f4igT*9 (me (b> ) . nwu&nt:M&:-t 

ZZb^t&X'htitf. *<Djjmmiftlzm%.2tl&i> 
<7>X'li%^. 

[0210] z<oim®&zm;-t&&im%i3mb t 

[0211] ( 7 ) -f-cOftU 

^{cm§w-5*srJfi-r^i:{cj:o» mm^^-ycom 

mZM<-t&£ol,zLXi>£<<\ ZcoZdlzi-ZZblz 

ft±im&zbtfxz. ns&w. &mm%&smb-t& 
zbtfX'Zhfrt>x°$>h. 

[ 0 2 1 2 ] $ A>lc, *#P!fc:i3VvCtt, iEiitt/f 
-TSiotLTtJ:^. ZCDXoiz-f&ZblzX*)^ m 

m&j w - ytmtfix & mcoT-rn^ sr m±-t hzb &x- 

St L^-^fi. $ t>lzZ<n±.l,zmQ'&J*9->%Bfo 
-?&Zbiz£*)&mTVyhWifkmbLXm^2>Zbi> 
X'%h. 

[02 13] B. /^-VB&fc 

mz. *ftwcoj*?-yBf&mz^xmi-tz>. *^ 

ztivtvw - ymmmz^K ^xmm-t z . 
[0214] i . m-mmm 

*&wwf-yBimc?>&-mtmmiz^x 

utamnitmtzx *) mtintt^it-tz, mti&$tim b . 
Bjt*«i, isapmtts-fkJBSr^r-riitKJ:'). sat 

tt^c^-VJgBJEftSrKa-r* - b tf*Smb%&coX'$> 

[0215]ifc. *«»SR*tc*iV^T«. ±!e?lixtt 
Xfkll±(cimM£/'C^ _ >-A^fiE z b frb , iSix 
tt^-ft/itf>mSv£tf;fcL 1 x l 0 8 Q • c m-l x l o 
i8Q'Cm, 4>ft> 1X10' 2Q - cm— 1X10 
1 8 Q • c mCO&WftX'fohZ bMJt Lo. CliitCj: 
0 . flWlJt^^ - >BtiLftb thZb tf*imb%ZV>X' 

[0216] ^mmww-yBjSLm*. ±ssmn 



(£2) J03-209340 (P2003-2 0JL8 



mzmzmfeztiz>i><DX'i±%<. mn$m7 (a) iz 
^tioc, mk4±izim%zim<7)-iz'h&mix\i 
mus 5 tfm&z *u ■tnmtite&itm 5 ±.iz-£?m&tit 
mi itf^?-ymzBf&zti-z^&i>(7)Z'i>£<. £ 

mi \ t>m?-vWz : &i8.ZixX^Z>l><7)T%> 

[0217] *mwmizm^t>ti&. rnxv^s^tma 

£t/»M^ B6Lfc r A. ^*^-y^fi)t^S!Ji^ 
ft9.iaLfc r A. vt*-yJEflSfl«*>l!3fiSrffij (cfc 

*>h<nx\ zzx'<nmmt i £B&-t&. 
[02i8]2. m-mmm 
mz. *mi<7)mm&w->M!m<r>mzmmmtz 

fltelUfcS-tU. - 1 izi VB&ztiti&mmtfmb 

[0219] ^HMS^tt^?-^. WfcflBt 
*«RRj£$ii4 tco-C(i=6r< . fflxtf listed <k 3 

■cum LtzmfaA ±izB&LZ ixti&mmtim l 1 b 

[0 2 20] *Hi&®^co^tt^^->«*ti, X 
tS#8?l&*« £ 4 £ b frh . x & tr 5 

mmo&fmt. &mzm-&&&m4 mmn 

Wtefittf* mK&hOX'fo&ZkiiWtL^. Zixiz 

mwcr>mat3-tx-*< . ffiix&vmzmmLxm 

« 

[022 1 ] ttz £<?)%£. mW*?->l*M*-klz 
BfitZix&Zbfrb. a«5fiO«9Uttfit#. 1 x l 0 6 Q 
■ c m~ 1 x 1 0 i s £2 • c itu ^X'i> 1X10' 2 q 
• c m~ 1 x l 0 1 8 Q • c m<Offlmp]X't)& £ b rtW 

[0 2 223 $ ktc, aMEtt^^-ycofflffltc. 



1 xi 0 8 ^ • cm~-l x 1 0 1 8 Q ■ cm, 4"Tt) 1 
x 1 0 1 2 Q • c m— 1 X 1 0 1 8 • c m<7)fEBl*]T- 

[0223] :*3BWMJU=fflV^ix4 s J: 
l/Sttti, IMbtz r A. ^^-y^figfrogit^j 

t tfOSrfflV ^ I, £ b jfi^TflfiT* h C0X\ Z Z T^)R^i* 

^Jl3n>f H?gM^^N 0 ^-y*t=Sl-fl:^-*^ tOT'fc 
0. ±.&Lti r A . y^-y»fig#:coSjt^aj Cfclt 

y^fiJcIgj -CBlWLfc*m*JJ:ViBftfrt£i:l3I«-C* 

[02 2 4 ] 3 . 

OV^TWW*. *f6BJO»*tt^'^-y^#:comH 

[0225] *^B^^«tt^^-yffMf*(i. «ffc« 
iolc, «*4t, mWAHzn^-ymzW&^im 

x-h h mixmzim s wb&l zixxa*). -e ^iSixtt^ 
•fbii 5±.t,z±mmM i i t . 

[0226] *seiaBaw)W«tt-'^-y»**ttv ?s 

fiffiflMMi SrW-T £ b lz X 0 . *^)Witt«*t* 'Jffl 

tebtthnx-hh. ztz. ±ssmtii&y£Mim#±iz 
f-yimnLztix^&zb&h* mm& - >-iw 

tiLtob-tbZbtm&bttbnX'bh. z<om&. 

Wtt^ffifti^ 1 x 1 0 8 Q ■ c m— 1 x 1 0 1 8 £2 ■ c 
itu ^Tt 1X101 2 q . cm— 1 x 1 0 1 8 Q • c 

mma; fc -r & £ t *^rts 1 1 1> * i a> 

6. 

[0227] 3t^UldB«(cffl^feiiS . 
V&fm. ±&Uz r A . ^^-y»iS«c^)J8S*ifej 

t cvzm^h z b tMmx'bh<7>x\ z z x-commiHi 
ss-rs. ttz. *mtmmzm\>^ixh$L%,mLmt. 
±m a o ^ mm $• 9 - y # t= 11 ft § -t^ 

0. ±5f Lfc r A. >»N-^-y^fi5tf!|s(?3^jt^i£j tiuft 
& r^)S3o-f HffifjRaFfliXSj a*tf r mm.ft^9- 
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[ 0 2 2 8 ] , #IS^«i2±Ifi2lM^SSfcEB5E$ 
[0229] 

[^mct3 jar. *ntmmiz^x. mtmtmix 
C02 30] immmi] so/zmo^-o-rvH^- 
jssnfc^y5^««±K. ^>ra (1*) ko^mik 

[0231] <Wc 7WD7;^;^7y* ! ±i#t 
&&MF-160E (ffiflA, 1 — J rJ±Tu?9V (U) 88) 

o. 4g t;o. iNtsig7j<3g^ gain l i mrsM^zx mn Ltz 
mm xmmjciz a-^-^y^L. iso-c xion-rn 

ays ^ \- * — y jKi**jr.ra^jg *• |sgu i_ jz v 
[0232] .TixK, 3fctf«**«(iB«*«#Sli\ 

5nm lOOOmJ/cm* ) L, >t*-y]Bj£fWH£«Sfl5fc:«i8 

[0233] ft}ffittfS«fci3tt4«3n>f K#Jt?8 US 
S20wt%) tc*tt 7 5° T*D. ffl«HtfB« 

[0234] JJE/^-VJBjSttJfl^Srasn^ HtK 
(MK20HtZ) KftfllU KWsec."C5l*±»f4i 

v£ 3 0 0*CT2 04MffliDj»-r4i ttzX 9»SLL 

t«^^ - - y titzmm& >mm^n 
tz. 

[0 2 3 5] [m&M2] WtxmiDvJyTyYX'*.- 
tfLZixtzG&tiyxWSLUz. r-4 A (1*) StfWfcttJ* 

mmtt^-fyz-r-j v^jTKGoiSr^-r-f y?L. 
tz. 

[ o 2 3 6 ] mz. y )U#vTfo* tizzy ytfiMftT 

&&MF-160E (ffiflA, b-irAT-O^-y (ft) SS) 

o. 4g ico . w&mo&mn 1 1 mmm^izx mn Ltz 

mk ? ^ - yB&Lfcm&mzmm ttz. 
[0237] zixiz. x,timttmim&z®m2-£. 
mmttmmmm*hism5.7m7yy°izxm% (36 

5nm 600mJ/cm 2 ) U VN°:?-yffMtefflffi1K^riHC$l?l 



[0238] JR«ttffll«t=*J»t4«3a>f (18 

t=J3Jt*«*WJi3 0* X'h^tz. 
[0239] ±E/^->»jS*fflfflKS:«3n-f 
(jgjg20wt%) fc«atU KWsec.Tgi*±H**C 

? - 3 0 0 xrr 2 0 msMkt hztiz**) mm± 
\izmw yyz titzwm& *9- >&mk* ^# 

[0240] [^MCT3] i&tftMi tmmzLxufm 
^mammaix/^-ym^mmii^mL. m 

UizLXJ^-ymzmKZ'no ztlz* 0 , n?-y 

mfotkm&mmmizmmimmBaLLtz. 
[0241] *n3feS5, ttttmm&mz&v&m 

1 2' Xfo-otZ. 

[0242] ±K*f£££B=m4 h**J8« («*50wt 
%) KSaiL. lOn^sec.TgiSitfSitfciO. IRtS 

«Uf ^fc. icoigno-f F7K^?TSc07N-^->-$r3 00 
*CT-2 O^ISIMW-* - 1 =t DaSSLhC«^^--=. 

[0243] [it^l] WumVUJyTyV^- 

mmt^9 ya-r < yfWKcmi a— f < y?L, 
iwcxmrnm^+k . m&mttmm&uzmm t 

tz. 

[0244] mz, 7;Wn7W;l'y7>'tfMW 

&&mf-i6oe (fSp a p=&, y-7-j±ruy?v (<*) ssi) 

0. 4g ICO. lWaS$7jc3g5r^.Jn L 1 ■WBSaKT «** L3t 
Wk $&*f-y&f$.tom&WLZ$S8lLtz. 

[0245] zmz. fflmttmmmfoz®%Zit* 
mm^mmmfrt>mmj£*myyy'izx®ft (36 

5nm 300mJ/cni 2 ) L. 7N°^-y?gBg;f*ffl^^®t^ 

[0246] ft»Ktt««K:*3tt*«3n>r h'7j<j§?5 (}@ 
iS20wt%) Ci«-*Sfttft«7 5* TftO. WKttiW 
tcfctt4««ft«4 5 ' X'h^tz. 

[0247] ±IES«Sr«3D-f HtKJ§<1 ( » S20wt 
X) (C?Sj»L. 10ram/sec.-cail=±<f^*\ «M)^ 
-g-^uStCfcv^lg3D-< h'7l<?t?S$-{itoTL^vv 
zg«tt> v - ymtfttb Z t t±T£ -> tz . 

[0248] [JtKOT2] 50^m<7)5^ yTVW- 
^•Cff$0.4^mc7)^oAM7'7 y ^"7 I- 'J v7Ai)W 
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[0249] <WC. ^vrnt^T/^-^SOgtV 
fp^TSL8U3) 3 gi:0.1NttBt*3gi:£ia^U 100'CT 

[0250] 30i«*tf«HS8£«»$-li\ 

wm^mmm^t=mm&*.m>v"ii=xm: (36 

5nm 600mJ/cm2 ) |^ ys*?-:x^j£ttffl^SBt;:$8?fc 

[0251] «-*«=m 4 v*.mm m 

jg20wt%) izm-&mmnz4 4' ts>*k 

fcfettSSHttftM: 1 0' X'b-oiz. 
[0252] ±Ei«il3n-f H*»» <««20wt 
%) K««U lOmm/sec . f3 1 # liftztf . SEffittfitt^ 

fritz. 

f 0 ?- 5 ? ] [ S**™. 1 4 3 h 'J - y h * - v ? 
(GEmSxUn-y (1*) S3. TSL8 1 1 3) 5g 
tO. 5ffi®§m*2. 5«fc£»&U 8B*ia«J ! FL 

[02 54] ±IEr7-f7-*fflffl^5r, 7*b-?X 
^SflLht^^n-^-tciOffimL.. 150'CT'l 
0 ftiaaf&ftKLJI * tf o Z i: lc J: K> . jfiWflrr 5 -f 
Jf (W»0. 2^m) SrJBftLfc. -f vrohVU 

T/P3-^3 0 g t b V* Y^is^Vis^-y (GE1 
Si/'j3-y (1*) H. TSL8 1 1 3 ) 3 gbftmi 
*MgrJ-7M y^lt$>SST-K0 3 

(80 M> 20gt £?S£-U 1 0 0 o Ct-2 OflflHJHf 

^b-yn-^-tciO^t, 1 50°CT'l O^-ra^ 
0. 1 5jum> £jgj£L£. 

[ 0 2 5 5 3 mz. tf'J#-;K*-h#±j£#tf>a.-h- 
OVZ4 0 0 (ES^ft?g) 2gJy';DD^?> 
30gi:l, 1, 2-MJ^ODX^y70gi:tC?§M 

*$)2:. #?xaS«±fc:*t:>':i-?-fcJ:9tt*!iU 1 
0 O'CT'6 04Ha<OSe«KHiSrff 3 C h fc «fc 0 . JSIHS: 
#Mr£*il (ff^O. OljLtm) fcflMU y^-yjg 

[0256] ±iemimtt®mmwit±M&»mm&® 



36 5nm) t,z£ 9 4 OmW/c m 2 «9BagT'6 0 Of* 
BBJt*U, ^M»l»*« tltaj 

& & # Wfifc*' - ^ V - ymz&tiL L . 
[ 0 2 5 7 ] Z<?>t # . 5M*3fc»Atf 

5£3§ {V&axm®* (80 SCA-ZM) £fflwc»£ 
(•?>f^ns/i;>'^3&»^»»SrMTU-C3 0»tt) Ltz 

m$k. ttit'tl, 6 5' £6' 
[0 2 58] -< Misxv HJSBSrfflV^. 

h'?§i£ (?®£2 0%) totmSW-ytztt* 

z*t. ztiizsoo'ceo^co^m^n^mt^-t. m 

[0 259] fif*t. iie^Stt^'^-y^fiK^iXTt: 

u 2 #ia»a! t , *<oa . *t =t -> r 5 #fai >j 

fc. 

[0 26 0] (9Etfe0«5) h'J^< h*y^f^i'5y (G 
E3S2y'J3-v TSL81 13) 5gt 

0. 5ajgffl»2. 5gt$r}I^rL, 8«fflBWfLfe. 

i 5 o xrr i o tti$c?>&immzfi 5zbtzt*)*am 

5:75^7-1 (Jf^O. 2um) Zm&Ltz. friz. 
4 V rn t/UT^n-^L- 30gth^WW 
7> (GEHy'j3-y (1*) S?, TSL81 1 3) 

3 g tmbWMM3-T< yyw\x*hh ST-KO 3 

2 0gfcS-?I-^L, IOO-CT'2 

o^raaH* ciii^^ yrn mutj^-mz j: o 

[026 1 ] ±K3tMM^«ffl««%^. T5-f v- 

iOM^RL. i 5o°ct-i oftra^mmmziridzb 

IzJ: 9, aESrftWS*** ( jp * 0 . 1 5 >u m ) £ 

[ 0 2 6 2 ] mz. ill-* y&Mft^X'tb h X V iSTV 
)Vi?X^)VTV*:—*7J±'?'n?4 F ( PDDA S T*^^fi 
100.000-200,000, T^H'J-yf-) , T-^yffi^^H 1 
T-*>-§>^'Jxf-i^yx;i-*>-iSS^h l J^Ata (pss. ¥ 
1^^470.000, H U -y f - ) S:^5^S«±^3S2 
©^$-li-W$S:$->2nmt U n^-y^mm.^ 

[0263] JJE3fcllWK*W«lH!ia«fc±!e^»B5*« 
t£\ 75>f^yb^k 0 5 0«mc0^f-v yrS:i$ftT 
.*f (6] ^ *r , 7*h7X?IH ^SEyK^ff ( ^ 3 
6 5 n m ) fc«fc *) 4 0 inW/c m2<7)P.5ffiT- 1 2 08-13 
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[ 0 2 6 4 ] ClcDi: £ . sfeBJttaHM^JJW**'** - > 
kdjao-f Kfltift (?&Jg2 0%) j:<^fittA^SMAM 
£31 («> SCA-ZI) £ffiwt«g 

lift. -tft-Wu 6 2' £6* X'b-otz. 
[0 2 6 5] mz. >fy?yi7MSl^-C, £8=* 

Q-f FSS (ffiS2 0%) _tfe#a?i&*^-wc 
fWTS-li-. £fi(c3 0 0X26 04*08131 SrfrV^BWfc 3 

[02 663 

g-cf**& < iMrtNiarawtt' ^ - v sr met 

[02 ] 4^Rtm«KJfl^^n«jKim«fi'*flM«> 
— IJRJ & StSWHiiEltft 4 . 
[03 3 *5am«fcfflv^^i3fe«Ba**JI08«««O 



[05] *^]|6^tt^v^ix4^i-S- : fi'S(fflS«0 

[06 ] *f6!B^Wtt'^^-^»«ft*MSBi*i£^^ 
B^a5PfefeI^<?)-CT€r^-riS0t-*> * . 
[07] *«Bjj0>mtt/'C*-yjBJ£fltf>— W^fl^m 

[08] ^Bj^mtt^^-^^^flfe^J^^ 

$B&l!/r®0T'£>4. 

[09] ^WUrt&W&rtf— ^JBJftflMOflfeOWSrTK*- 
[W#wiftHB] 
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